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Duplex scan characteristics of bypass grafts to
mesenteric arteries
Timothy K. Liem, MD, Jocelyn A. Segall, MD, Wei Wei, MD, Gregory J. Landry, MD,
Lloyd M. Taylor, MD, and Gregory L. Moneta, MD, Portland, Ore
Background:Mesenteric bypass grafts may be followed postoperatively with duplex scanning. It is unknown, however, if
duplex-derived velocity measurements vary over time or if the type of procedure (antegrade vs retrograde) and the caliber
of graft affect velocity measurements. The purpose of this study was to characterize duplex findings in mesenteric bypass
grafts with respect to the type of revascularization, graft caliber, and changes over time. This study also sought to identify
duplex characteristics that could predict subsequent graft failure.
Methods: Duplex examinations of mesenteric bypass grafts were reviewed. Peak systolic velocities (PSV) from the inflow
artery, proximal anastomosis, mid graft, distal anastomosis, and outflow arteries were analyzed with respect to timing of
the examination (index study vs follow-up exam), inflow source, distal target, and graft diameter. The results were
compared with analysis of variance (P< .05). Univariate andmultivariate analyses were used to determine any association
with mid-graft PSV.
Results: Fasting postoperative duplex scans were reviewed from 43 mesenteric bypass grafts in 38 patients (28 superior
mesenteric artery [SMA] alone, 3 celiac alone, 5 celiac and SMA, 2 SMA and renal). A total of 167 duplex exams were
analyzed (mean of 4.5 studies per patient; range, 1 to 14). Inflow artery velocities were significantly lower in antegrade
vs retrograde configurations (93  73 cm/s vs 154  73 cm/s, P < .05); however, proximal and mid-graft PSVs were
not significantly different between the two groups. In addition, no effect was noted on mid-graft PSV when distal targets
were compared (SMA vs celiac, 149 42 cm/s vs 160 78 cm/s, PNS). An association between smaller graft diameter
and higher mid-graft PSV was seen with univariate analysis (P .03), with a trend toward significance with multivariate
analysis (P .06). In 18 bypass grafts where a follow-up examination was available>1 year (mean 38 25months) after
the index postoperative exam, velocity did not significantly change over time. No duplex scan characteristics were
predictive of graft thrombosis.
Conclusion: This is the first study, to our knowledge, to fully characterize duplex-derived flow velocities in mesenteric
artery bypass grafts. Although surveillance duplex scans after mesenteric bypass procedures may be affected by graft
diameter, they are not significantly affected by the choice of inflow artery. These data can serve as standards for
postoperative surveillance of mesenteric bypass grafts. ( J Vasc Surg 2007;45:922-8.)Operative revascularization of the mesenteric arteries is
an established procedure indicated for the treatment of
acute and chronic mesenteric ischemia. Various methods of
operative revascularization have been performed, including
mesenteric artery bypass, transaortic endarterectomy, local
arterial endarterectomy with patch angioplasty, thrombec-
tomy, and superior mesenteric artery (SMA) transposition.
Of these procedures, bypass grafts to mesenteric arteries are
the most common.1,2
The configuration of the mesenteric artery bypass graft
may take various forms. Antegrade bypasses usually origi-
nate from the supraceliac aorta, and retrograde bypass
grafts may originate from the infrarenal aorta or an iliac
artery. Other variables include single-vessel vs multivessel
revascularization, synthetic vs autogenous graft material,
and synthetic graft diameter.
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922At many centers, the postoperative follow-up has in-
cluded ultrasound surveillance of the mesenteric bypass
graft.3,4 The duplex scan characteristics of these bypass
grafts have not been standardized, however, which may be
partly because of the variable graft configurations and graft
materials. The purpose of this study was to determine the
duplex scan characteristics of mesenteric artery bypass
grafts and whether different graft configurations or diame-
ters had an effect on the velocity measurements. We hy-
pothesized that graft orientation and diameter would sig-
nificantly affect the velocity characteristics of themesenteric
bypass grafts. We also sought to determine whether any
particular duplex characteristics predicted subsequent fail-
ure of a mesenteric bypass graft.
PATIENTS AND METHODS
All of the operative mesenteric (celiac, superior mesen-
teric, inferior mesenteric) arterial revascularization proce-
dures performed from January 1995 to December 2005
were identified from a vascular surgery registry at Oregon
Health & Science University and were retrospectively re-
viewed. Hospital medical records and vascular laboratory
data were recorded into a database. This information in-
cluded the symptoms at presentation, patient age, gender,
medical comorbidities, graft patency, and freedom from
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smoking status and a history of peripheral arterial disease
(PAD), coronary artery disease (CAD), hypertension, cere-
brovascular disease (CVD), renal failure/insufficiency, hyper-
cholesterolemia, diabetes mellitus, and chronic obstructive
pulmonary disease (COPD). Patient mortality was derived
from themedical records and the Social SecurityDeath Index.
Operative data included the configuration of the bypass
graft (antegrade from the supraceliac aorta, retrograde
from the infrarenal aorta or from an iliac artery), single vs
bifurcated graft, prosthetic vs great saphenous vein graft,
and prosthetic graft diameter (6 mm vs 7 mm). Patients
were excluded from the analysis if a graft was not used (eg,
SMA thrombectomy, SMA transposition, transaortic end-
arterectomy) or if a postoperative graft surveillance was not
performed. Patients who underwent aortic debranching
before stent graft placement for thoracoabdominal aneu-
rysms were also excluded.
Vascular laboratory data included graft patency or oc-
clusion. If a graft was patent, the peak systolic velocities
(PSV) were routinely measured at the inflow artery, proxi-
mal anastomosis, mid graft, distal anastomosis, and distal
recipient artery. The vascular laboratory protocol was to
perform the surveillance duplex after the patient had been
fasting for at least 4 hours before the study. If a mesenteric
graft surveillance was not technically feasible, the study was
repeated at a later date, with the patient in reverse Tren-
delenburg position or with the administration of oral sime-
thicone. Graft events (defined as either occlusion or need
for revision of the mesenteric bypass) were reviewed to
determine if any duplex scan findings were premonitory of
a bypass graft occlusion.
Various graft configurations were compared, including
antegrade vs retrograde bypasses, single vs bifurcated, graft
type (6 mm prosthetic vs 7 mm prosthetic vs vein), and
distal target vessel (celiac/hepatic vs SMA). To determine
whether mesenteric graft velocities changed over time, we
identified all patients who had multiple surveillance ultra-
sound scans, with the last duplex scan occurring at least
1year after the initial index scan.
The data were collected into an Access database (Mi-
crosoft, Redmond, Wash), and analyzed using statistical
software SPSS 14 (SPSS Inc, Chicago, Ill). PSV measure-
ments were expressed as the average  standard deviation.
The effects of various graft configurations on the PSV at the
inflow, proximal anastomosis, mid graft, distal anastomosis,
and outflow artery were compared using one-way analysis
of variance (ANOVA). In patients who had multiple sur-
veillance ultrasound scans at least 1 year apart, graft velocity
changes over time were assessed with one-way ANOVA. A
value of P  .05 was accepted as significant.
Of all the velocities measured with mesenteric graft
surveillance, we postulated that the mid-graft PSV was the
velocity (dependent variable) most likely to be affected by
demographic factors and graft configuration. These demo-
graphic factors and graft characteristics also were assessed
for their effects on mid-graft PSV with univariate and
multivariate linear regression analysis. Independent samplet tests were used to assess binary variables, with one-way
ANOVA used to assess variables with more than two cate-
gories. Variables with a univariate P .2 were entered into
a multivariate linear regression model with mean mid-graft
PSV as the dependent variable. Long-term graft patency
was determined with life-table analysis.5
RESULTS
During the study period, 86 mesenteric revasculariza-
tion procedures were performed, including 77 bypass
grafts, eight SMA embolectomies, and one SMA endarter-
ectomy. Excluded from the study were 34 of the 77 bypass
grafts that did not receive a postoperative graft flow exam-
ination. Fasting postoperative surveillance duplex scans
were reviewed in 38 patients who underwent 43mesenteric
bypass procedures, and these form the basis of this study.
We analyzed 167 duplex examinations, with a mean of 4.5
scans per patient (range, 1 to 14). Approximately 95 % of
the surveillance scans were technically successful. The re-
maining patients were all successfully restudied after admin-
istering oral simethicone with the patient in reverse Tren-
delenburg position.
Procedures included single-vessel bypasses to the SMA
in 28 patients, single-vessel bypasses to the celiac artery in
3, bifurcated grafts to the SMA and celiac artery in 5, and 2
patients received a bifurcated graft to the SMA and left
renal artery. Ultrasound surveillance data were available for
bypass grafts to 43 mesenteric arteries. Nine patients had
mesenteric grafts originating from the supraceliac aorta, 10
from the infrarenal aorta, and 19 from a common iliac
artery. The recipient arteries included eight grafts to the
celiac or hepatic arteries and 35 grafts to the superior
mesenteric artery. Of the bypass grafts to the superior
mesenteric artery, 13 were constructed with 6-mm polyes-
ter, 13 with 7-mm polyester, and eight with autogenous
great saphenous vein. The only patient with an 8-mm
polyester mesenteric bypass was excluded from the graft
diameter analysis. Thirty-one bypass grafts were single-
vessel revascularizations, and 12 grafts were part of a bifur-
cated configuration.
Comparison of graft configurations. Antegrade (su-
praceliac) and retrograde (infrarenal aortic/iliac artery)
graft configurations were compared. The mean velocities
are listed in Table I. The inflow artery PSV at the suprace-
liac aorta was significantly lower than the inflow velocity for
the retrograde bypasses (infrarenal aorta or a common iliac
artery; P  .05). The elevated native iliac artery velocity
accounted for this difference. The average mid-graft PSVs
were consistent at 147  52 cm/s for the supraceliac
inflow, 152 71 cm/s for the infrarenal aortic inflow, and
154 35 cm/s for the common iliac inflow (P .99). No
significant velocity differences were identified between
single-vessel and bifurcated graft configurations (single-
vessel mid-graft mean velocity, 150  42 cm/s vs bifur-
cated mid graft, 155 56 cm/s, P NS). Nor were there
any differences when comparing SMA outflow vs hepatic/
celiac outflow: the mean SMAmid-graft PSV was 149 42
cm/s vs an hepatic/celiac mid-graft PSV of 160 78 cm/s
.
retrograde velocities (one-way analysis of variance, P  .05).
No significant difference between groups (one-way analysis of variance, PNS).
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and the autogenous saphenous vein grafts (all terminating
at the SMA) were also compared. The mean velocities are
listed in Table II. ANOVA found an insignificant trend
toward increased velocities for the 6-mm grafts compared
with the 7-mm grafts (P  .05).
Comparison of velocities over time. Eighteen pa-
tients had multiple surveillance duplex scans at least 1 year
after their initial postoperative scan (Table III). The mean
time for the first postoperative duplex was 3.8 months, and
themean interval between the index scan and the latest scan
was 38 months. No significant difference was found be-
tween the PSV measurements at the index scan vs the latest
follow-up scan (ANOVA, P  .05).
Linear regression for associations with mid-graft
peak systolic velocity. Univariate analysis was performed
to determine if any of the demographic variables or graft
configurations had any effect on the average mid-graft PSV
(Table IV). Of the demographic variables tested, age, gen-
der, smoking status, and a history of CAD, hypertension,
CVD, renal failure/insufficiency, hypercholesterolemia, dia-
betes mellitus, and COPD were highly nonsignificant
Table I. Mean peak systolic velocities at various locations
source*
Inflow source N Inflow artery Proximal an
Supraceliac aorta 9 97  70† 141 
Retrograde
Infrarenal aorta 10 99  42 182 
Iliac artery 19 172  77 212 
*All velocities are expressed as centimeters per second  standard deviation
†The antegrade inflow peak systolic velocity was significantly lower than the
Table II. Mean peak systolic velocities at various location
by graft material and size*
Graft size/material N Inflow artery Proximal an
Polyester
6 mm 13 139  70 214 
7 mm 13 135  42 169 
Saphenous 8 132  77 181 
*All velocities are expressed as centimeters per second standard deviation.
Table III. The graft surveillance mean peak systolic flow a
examination for 18 patients*
Scan (n  18) Inflow artery Proximal anastomosi
Index 134  69 178  81
Follow-up 164  94 192  71
*The mean interval between studies was 38 months. All velocities are exp
between groups (one-way analysis of variance, P  NS).along the mesenteric bypass graft, categorized by inflow
astomosis Mid graft Distal anastomosis Outflow artery
84 147  52 139  57 158  71
77 152  71 162  73 189  170
71 154  35 169  50 164  56s along the superior mesenteric artery bypass graft, categorized
astomosis Mid graft Distal anastomosis Outflow artery
84 163  52 172  57 161  55
77 138  71 166  73 207  140
71 160  35 144  50 124  42t the initial postoperative duplex and at the last available
s Mid graft Distal anastomosis Outflow artery
146  30 185  46 144  42
156  54 169  44 138  43
ressed as centimeters per second  standard deviation. No significant difference(P .2). Peripheral arterial disease was the only demographicTable IV. Univariate and multivariate linear regression
analysis for associations between demographic and graft
variables and mid graft peak systolic velocity
Characteristics
Analysis
univariate Multivariate
Demographic
Gender 0.42
Coronary disease 0.511
COPD 0.424
Renal failure/insufficiency 0.882
Cerebrovascular disease 0.482
Peripheral arterial disease 0.147 0.223
Diabetes mellitus 0.646
Hypertension 0.647
Smoking 0.833
Graft
Antegrade vs retrograde 0.716
Distal target 0.96
Prosthetic vs vein 0.824
Prosthetic (6 mm vs 7 mm)* 0.03 0.061
Inflow artery 0.933
Graft type 0.266
*Smaller prosthetic graft size was significantly associated with higher peak
systolic velocity on univariate analysis (P  .030), but with a trend toward
significance with multivariate analysis (P  .061).
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association with the average mid-graft velocity (P .147).
Univariate analysis of the graft characteristics identi-
fied that prosthetic graft diameter was the only significant
predictor of the mid-graft PSV (P  .03), and it was
entered into the multivariate model. Factors not found to
be predictive of the mean mid-graft velocity in the univar-
iate analysis included prosthetic vs vein grafts, proximal and
distal anastomotic sites, and antegrade vs retrograde graft
orientation. In the multivariate linear regression analysis,
neither a history of PAD nor prosthetic graft size was found
to be an independent predictor of average mid-graft velocity,
although there was a trend toward significantly higher
mid-graft PSVs in the 6-mm grafts compared with the
7-mm grafts (P  .061).
By life-table analysis, 84% of grafts were patent at 5
years. The patency curve is shown in the Fig 1. Three graft
events (1 graft revision, 2 graft occlusions) occurred during
the follow-up of the 43 mesenteric bypass grafts. One
revision was performed to correct a severe stenosis at the
proximal anastomosis of an iliac-to-SMA autogenous vein
graft. The velocity at the proximal anastomosis exceeded
400 cm/s, and a severe stenosis was confirmed with an-
giography. This graft was transposed to the infrarenal aorta,
and subsequent surveillance duplex scans showed the ve-
locities had normalized.
In the two patients with mesenteric graft occlusion, the
velocities in the preceding surveillance duplex scans dem-
onstrated no premonitory findings that would suggest im-
pending thrombosis. The first occluded graft (7-mm poly-
ester) had a retrograde configuration (infrarenal aortic
inflow) and became occluded at 42 months. The patient
became symptomatic with recurrent postprandial abdomi-
nal pain and a 13-pound weight loss. She underwent a
repeat bypass to the SMA. The second occluded graft
(saphenous vein conduit) also had a retrograde configura-
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Fig. Life-table primary patency of the mesentric bypass grafts was
84% at 5 years.tion (common iliac inflow) and occluded 1 month aftersurgery. Worsening abdominal pain and ischemic strictures
of the small intestine developed and the patient required a
small-bowel resection and stent placement in the inferior
mesenteric artery origin.
No postoperative duplex surveillance was done on 34
of the 77 mesenteric bypass procedures. Twenty-one pa-
tients died before receiving a mesenteric duplex scan, with
four dying 30 days after the bypass procedure from
multiorgan system failure. Three of the four patients pre-
sented with acute mesenteric ischemia, and one presented
with chronic mesenteric symptoms. Thirteen patients did
not return for follow-up. Many of these patients resided in
more remote geographic locations, preferring to have
follow-up at their referring institutions.
DISCUSSION
Mesenteric duplex scan criteria for the diagnosis of
mesenteric artery stenosis are well established.6-9 This mo-
dality has become a widely used tool, aiding in the evalua-
tion of patients with a myriad of abdominal symptoms. At
our institution, a celiac PSV of 200 cm/s and an SMA
PSV of 275 cm/s are indicators of 70% stenoses. Sur-
veillance duplex evaluations of mesenteric artery bypass
grafts also are performed routinely. McMillan et al3 have
demonstrated that clinical follow-up alone, assessing for
recurrence of abdominal symptoms, has very limited sensi-
tivity of as low as 33% in the detection of mesenteric graft
occlusion. They suggest that postoperative duplex scanning
can provide a safe objective measure of mesenteric bypass
patency.3
The duplex scan characteristics have not, to our knowl-
edge, been objectively assessed until now. Various institu-
tions, including our own, have reported their techniques
for performing mesenteric revascularization.1-4,10-13 The
choices include antegrade vs retrograde orientation, pros-
thetic graft vs saphenous vein vs femoral vein, single-vessel
vs multivessel revascularization, and prosthetic graft diameter.
Kansal et al14 compared antegrade and retrograde bypass
configurations and identified a higher rate of minor com-
plications and 30-day mortality in patients who underwent
antegrade mesenteric artery bypass procedures. Objective
patency determination using duplex scanning was only
available in a small percentage of patients, however.
This current study evaluated duplex scan characteristics
of various mesenteric graft configurations. When antegrade
and retrograde bypass grafts were compared, the only dif-
ference in velocities occurred at the inflow artery (suprace-
liac aorta vs infrarenal aorta or iliac artery). Themean inflow
velocities at the supraceliac aorta and infrarenal aorta were
not dissimilar (97 cm/s and 99 cm/s, respectively); how-
ever, the infrarenal aorta and iliac artery inflow sources were
treated as a group (both retrograde bypasses). The mean
inflow velocities for the retrograde bypasses were signifi-
cantly higher than for the antegrade bypasses, likely owing
to the elevated iliac inflow velocities (172 cm/s). In addi-
tion, 19 bypass grafts had iliac inflow sources, equal to the
number of supraceliac and infrarenal aortic grafts combined
(Table I)
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pass grafts and higher mid-graft velocities seems intuitive,
and some of our data support this. When proximal anasto-
motic, mid graft, and distal anastomotic velocities between
6-mm and 7-mm diameter grafts were compared, an insig-
nificant increase was found with the 6-mm graft velocities.
In our univariate analysis, the average mid-graft PSV was
significantly higher with smaller diameter prosthetic grafts.
The multivariate analysis, however, found only a trend
toward significance (P  0.061). Our inability to demon-
strate a statistically significant difference with the multivar-
iate regression was likely a result of the number of patients
available for analysis. Only 26 grafts were compared, 13
with 6mm, and 13with 7mmdiameter grafts. The effect of
graft diameter could not be evaluated in the vein graft
patients owing to the obvious biologic variability in the
diameter of the saphenous vein.
Because this was a retrospective study, accurate mea-
surements of the saphenous inner diameter were not avail-
able. We also could not identify any significant velocity
differences between grafts to the celiac axis vs the SMA;
however, our series included only eight celiac/hepatic ar-
tery bypasses, which limited our ability to identify a true
difference.
We also demonstrated that mesenteric graft surveil-
lance velocities generally remain stable over time. This does
not equate to a recommendation against further surveil-
lance of mesenteric bypass grafts. If graft velocities are
expected to remain stable over time, then the finding of a
significant velocity increase on subsequent studies should
suggest the presence of a graft stenosis.
Our current practice is to perform mesenteric graft
surveillance scans every 6 months. The mean PSV at the
proximal anastomosis, mid graft, or distal anastomosis for
most of the graft configurations in our study was 140 to
200 cm/s. As a result of these data, we have started to
decrease the interval between follow-up scans, or obtain
secondary imaging (computed tomography angiography or
conventional angiography) if the PSV reaches300 cm/s.
We are also obtaining secondary imaging if the PSV de-
creases below approximately 50 cm/s.
Further validation will be needed to determine whether
this is an appropriate threshold for more testing. Only three
patients in our study received a conventional angiogram to
confirm the presence of one graft stenosis and two graft
occlusions. A limitation with our current study was the
inability to correlate the surveillance duplex scans with
another imaging modality.
The life-table primary graft patency in this series of
patients was 84% at 5 years. This agrees well with other
studies quoting mesenteric graft primary patency rates of
69% to 91%.4,10,11 Among the 38 patients in our study,
seven deaths occurred during the 10-year study period.
Only one death occurred 30 days after surgery, for a
perioperative mortality of only 2.6%; however, prior analy-
sis of our mesenteric bypass data indicated that the periop-
erative mortality was as high as 24% in patients with acute
mesenteric ischemia.10 It is likely that some of these pa-tients were excluded from the current study, many never
having received a surveillance duplex; in fact, 34 of the 77
total mesenteric bypass procedures remained unstudied. Of
these, 21 were because the patients died before receiving
the surveillance duplex, and the rest were lost to follow-up.
Many patients residing in remote geographic locations
chose to have their postoperative follow-up closer to home.
A limitation with our current study may be the large
percentage of single-vessel revascularizations in this series.
We have previously reported that SMA revascularization
alone appears to be an effective and durable procedure for
the treatment of acute and chronic mesenteric isch-
emia.10,15 In those studies, we reviewed the clinical results
of 50 bypass grafts to the SMA alone. Most of the patients
in our current study, 28 of 38, also had revascularization of
the SMA alone. Our preference for performing single-
vessel mesenteric revascularization may have made it more
difficult to identify a true difference in the velocities be-
tween single-vessel and bifurcated grafts because there were
far fewer bifurcated grafts.
This study was not able to identify any premonitory
duplex findings that would predict imminent graft throm-
bosis. In essence, this series described the velocity charac-
teristics of mesenteric bypass grafts that generally do well.
Only three graft events occurred in the 43 mesenteric
bypasses. Two graft thromboses occurred in patients whose
prior mesenteric duplex scans seemed unremarkable. As
with arterial reconstructions in other locations, these pa-
tients may have had other predisposing factors (eg, hyper-
coagulable condition) leading to graft occlusion. Symp-
toms consistent with recurrent mesenteric ischemia
developed in both patients and resolved with mesenteric
artery revascularization. An increased proximal anasto-
motic velocity consistent with a severe stenosis developed
in the third patient. The stenosis was corrected and the
mesenteric duplex velocities normalized afterward. The
ability of the duplex scan to detect these velocity alterations
supports the continued use of surveillance monitoring pro-
tocols in patients with mesenteric bypass grafts.
As a retrospective study, a surveillance follow-up for all
of the 77 mesenteric bypass procedures was not available
and 34 went unstudied. It is possible that a more complete
follow-up may have uncovered other duplex characteristics
that could be more predictive of imminent graft thrombosis.
CONCLUSIONS
The results of this study indicate that postoperative
duplex surveillance can be used to assess the patency of
bypass grafts to mesenteric arteries. Although the inflow
arterial PSV may be higher for retrograde bypasses, the
anastomotic and mid-graft velocities are not significantly
affected by the orientation of the graft. In addition, the PSV
can be expected to remain relatively stable on repeat duplex
examination.
AUTHOR CONTRIBUTIONS
Conception and design: TL, GL, GM
Analysis and interpretation: TL, GL, GM
JOURNAL OF VASCULAR SURGERY
Volume 45, Number 5 Liem et al 927Data collection: JS, WW, TL
Writing the article: TL, GM
Critical revision of the article: TL, JS, WW, GL, LT, GM
Final approval of the article: TL, JS, WW, GL, LT, GM
Statistical analysis: GL, TL
Obtained funding: Not applicable
Overall responsibility: TL
REFERENCES
1. Mateo RB, O’Hara PJ, Hertzer NR, Mascha EJ, Beven EG, Krajewski
LP. Elective surgical treatment of symptomatic chronic mesenteric
occlusive disease: early results and late outcomes. J Vasc Surg 1999;29:
821-32.
2. Park WM, Cherry KJ, Chua HK, Clark RC, Jenkins G, Harmsen WS,
et al. Current results of open revascularization for chronic mesenteric
ischemia: a standard for comparison. J Vasc Surg 2002;35:853-9.
3. McMillan WD, McCarthy WJ, Bresticker MR, Pearce WH, Schneider
JR, Golan JF, et al. Mesenteric artery bypass: objective patency deter-
mination. J Vasc Surg 1995;21:729-41.
4. Jimenez JG, Huber TS, Ozaki CK, Flynn TC, Berceli SA, LeeWA, et al.
Durability of antegrade synthetic aortomesenteric bypass for chronic
mesenteric ischemia. J Vasc Surg 2002;35:1078-84.
5. Rutherford RB, Baker JD, Ernst C, Johnston KW, Porter JM, Ahn S,
et al. Recommended standards for reports dealing with lower extremity
ischemia: revised version. J Vasc Surg 1997;26:517-38.
6. Moneta GL, Yeager RA, Dalman R, Antonovic R, Hall LD, Porter JM.
Duplex ultrasound criteria for diagnosis of splanchnic artery stenosis or
occlusion. J Vasc Surg 1991;14:511-20.
distal arteriolar disease as is sometimes seen in diabetic patients. If7. Moneta GL, Lee RW, Yeager RA, Taylor LM, Porter JM. Mesenteric
duplex scanning: a blinded prospective study. J Vasc Surg 1993;17:79-86.
8. Harward TRS, Smith S, Seeger JM. Detection of celiac axis and superior
mesenteric artery occlusive disease with use of abdominal duplex scan-
ning. J Vasc Surg 1993;17:738-45.
9. Zwolak RM, Fillinger MF, Walsh DB, LaBombard FE, Musson A,
Darling CE, et al JL.Mesenteric and celiac duplex scanning: a validation
study. J Vasc Surg 1998;27:1078-88.
10. Foley MI, Moneta GL, Abou-Zamzam AM, Edwards JM, Taylor LM,
Yeager RA, et al. Revascularization of the superior mesenteric artery
alone for treatment of intestinal ischemia. J Vasc Surg 2000;32:37-47.
11. Moawad J, McKinsey JF, Wyble CW, Bassiouny HS, Schwartz LB,
Gewertz BL. Current results of surgical therapy for chronic mesenteric
ischemia. Arch Surg 1997;132:613-9.
12. Modrall JG, Sadjadi J, Joiner DR, Ali A, WelbornMB 3rd, JacksonMR,
et al. Comparison of superficial femoral vein and saphenous vein as
conduits for mesenteric arterial bypass. J Vasc Surg 2003;37:362-6.
13. Cunningham CG, Reilly LM, Rapp JH, Schneider PA, Stoney RJ.
Chronic visceral ischemia: three decades of progress. Ann Surg 1991;
214:276-88.
14. Kansal N, LoGerfo FW, Belfield AK, Pomposelli FB, Hamdan AD,
Angle N, et al. A comparison of antegrade and retrograde mesenteric
bypass. Ann Vasc Surg 2002;16:591-6.
15. Gentile AT, Moneta GL, Taylor LM, Park TC, McConnell DB, Porter
JM. Isolated bypass to the superior mesenteric artery for intestinal
ischemia. Arch Surg 1994;129:926-932.Submitted Nov 15, 2006; accepted Jan 5, 2007.DISCUSSION
Dr Timothy Harward (Orange, Calif). The University of
Oregon group is to be congratulated for continuing to investigate the
various aspects of diagnosing and treatingmesenteric arterial occlusive
disease. The presentation is said to center around duplex scan-deter-
minedflowcharacteristics in bypass grafts followingmesenteric bypass
surgery; however, from review of the manuscript, I suspect the inves-
tigators’ original intent was to evaluate the short- and long-term graft
patency rates in their surgical bypass population.
That said, as I reviewed the manuscript, I frequently had to
jump from unrelated clinical data to arterial pulse wave Doppler
characteristics as independent of the clinical data. Not surprising,
the authors found that resting peak systolic velocities after mesen-
teric arterial bypass did not vary from patient to patient when the
bypass grafts were widely patent. In addition, basic hemodynamic
knowledge would have predicted the noted trend toward higher
mid-graft blood flow velocities in 6-mm versus 7-mm prosthetic
grafts and in the smaller diameter inflow iliac arteries compared to
the much larger diameter supraceliac aortas. Even though the only
individual who had an 8-mm prosthetic graft was excluded from
the analysis, I suspect its peak systolic velocity value was even lower
than that seen in the 7-mm grafts.
The manuscript concluded that its data can serve as a standard
for postoperative mesenteric bypass graft surveillance. I am a bit
confused as to what standard one is talking about, what has been
proven or added to our knowledge of postoperative mesenteric
bypass grafts. I do not believe that one can accurately predict short-
or long-term graft durability or function by looking at only resting
velocity values, especially in an organ with such reactive outflow
arteries as the small intestines. I would be very interested in graft
flow changes with a meal or pharmacologic stimulation as deter-
mined in each patient compared with itself over time. With these
data, one might in be able to predict impending problems with the
graft such as early anastomotic stenosis or development of distal
mesenteric artery bed resistance brought on by progression ofI know Greg Moneta as well as I think I do, this thought has
already crossed his mind. Do you have any comments in this area?
Finally, despite my feelings that the clinical data in this manu-
script do not add anything to my interpretation of the duplex scan
results, I do believe that they do reiterate a concept dear to my
heart. . . that prosthetic bypass grafts to mesenteric arteries,
whether done antegrade or retrograde, do quite well long term. At
the time I left the University of Florida, Jim Seeger and I had done
48 antegrade mesenteric bypass procedures over a 5-year period,
43 with Dacron bifurcated grafts and five with a single reversed
vein to the superior mesenteric artery. At that time, all prosthetic
grafts in surviving patients were patent without problems, while 4
of the 5 vein grafts developed significant vein wall fibrosis and
narrowing. My feelings were that the veins could not tolerate the
high flows seen in themesenteric circulation, leading to hyperplasia
similar to that seen in veins used as outflow for hemodialysis
accesses. I would be interested to hear your comments concerning
this issue of prosthetic versus vein graft long-term durability.
Tim apologizes for not being here to personally present his
comments. Someone had to say home and work; however, he
would like to say thank you for the opportunity to comment on this
presentation . . . and he will see everyone in Hawaii next year, the
site where he caught the bug to do ironman triathlons while at the
Western Vascular meeting 6 years ago!
Dr Timothy Liem (Portland, Ore). From its inception, the
objective of this study was the evaluation of duplex scan character-
istics for mesenteric artery bypass grafts. Our data regarding the
patency of superior mesenteric artery bypass grafts were previously
presented at the Western Vascular Society meeting in 2000.
With regard to the 8-mm graft diameter, that one particular
graft did have a decreased velocity when compared with the 6- and
7-mm grafts.
With regard to the question of what has been proven with this
study, it has lent support to our intuitive ideas that decreased
mesenteric graft diameter is associated with elevated peak systolic
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little published data regarding the average velocities in the mesen-
teric bypass grafts. Our study demonstrated that there is a fairly
consistent range of peak systolic velocities within the mid-graft,
proximal, and distal anastomoses. Regardless of the graft orienta-
tion, graft material, or single versus bifurcated graft configuration,
the mean peak systolic velocity ranged from approximately 140 to
200 cm per second plus or minus 50 or 60 cm per second as a
standard deviation. This would give us a relatively normal range for
graft velocity on which to base our judgments regarding further
evaluation with angiography or CT angio. Perhaps patients who
fall significantly out of that range, outside of two standard devia-
tions, should be evaluated if their velocities were perhaps in the
250 to 300 cm per second range or higher.
We have thought about and are planning on performing
fasting and postprandial duplex scans. That study for the native
circulation has already been performed by one of our colleagues,
Dr Gentile, who is here today.
With regard to the durability, we agree that antegrade and
retrograde bypasses have a fairly equal durability.
As far as prosthetic graft versus vein, we tend to use prosthetic
graft, and we think it has an excellent durability in people who have
chronic mesenteric ischemia. In people who have acute ischemia with
bowel infarction, we tend to use saphenous vein if it is of good quality.
DrBruceGewertz (Los Angeles, Calif). I enjoyed the paper and
thought it was a contribution, particularly contrasting the retrograde
and the antegrade bypasses. I guess when you get old, a problem like
Tim alluded to in his comment is that everything you hear tends to
reinforce your prejudices. My prejudice as well is that these grafts
do well if you do not make a technical error in the operating room,
particularly with the retrograde bypasses, and get a kink. As well,
our exhibitors next door providing us with breakfast should be
happy because it is one of those great operations that may do better
with a prosthetic graft. Finally, the prejudice of the single patient in
whom you had a bad result is parallel to mine. Since these patients
are relatively young, they have advanced atherosclerosis, they are
frequently female with small vessels, I really prefer to avoid usingthe iliac as an inflow source, and although it was a rare instance in
your series, it is interesting that was the one case.
I guess the one question I would ask to try to make this even
more relevant to us, since the issue particularly with a retrograde
bypass if you sort of have to do it is, is this lying right and is there
any problem in the graft. Whether you think that, maybe the true
value of your paper would be to use an intraoperative duplex in
some way to determine whether the graft configuration is perfect,
particularly after you lie it back down and you are ready to close.
Dr Liem. Thanks, Dr Gewertz, for your comments. For
people who have suboptimal infrarenal aortas and iliac arteries,
such as women who have very small arteries, especially diseased and
calcified arteries, we really do not hesitate to go to the supraceliac
aorta if it is of good quality.
Dr Ahmed Abou-Zamzam (Loma Linda, Calif). Tim, I was
hoping, given the title of this paper, that you would actually give us
some insight as to the need for surveillance of these bypasses. From
your data it appears that if the first duplex looks okay, then there is
really no benefit to doing surveillance. So, going back to what Dr
Gewertz just said, if an intraoperative duplex or an early postoper-
ative duplex looks okay, is there any reason to follow these patients
with duplex?
Dr Liem. We think there is a reason to follow these patients
with surveillance duplex imaging. One reason is to monitor for
progression of atherosclerosis at the inflow or outflow artery. Our
study demonstrated that on average, the duplex velocities did not
change significantly between the index scan and the latest postop-
erative scan. However, there are still some instances when a signif-
icant velocity change will be detected with follow-up duplex scan-
ning. In these cases, some form of interventionmay be required. So
we think that surveillance duplex imaging every 6 months, or every
12 months if the patient is further out, would still be appropriate.
These are not large numbers of patients, and we do not think it is
an over-utilization of resources.
Dr Abou-Zamzam. So you are still staying with every 6
months. You have not changed your policy based on this report?Dr Liem. No.
